infection. Viral load has been suggested to be a potential biomarker for CIN2 or greater, 38 but currently there is no consistent evidence that a one-time measurement of viral load is 39 a useful marker of prevalent disease or disease progression (9). HPV16 is the only 40 genotype for which there is some indication that viral load may predict viral persistence 41 and progression to precancer (1, 4, 18) . 42
43
One limitation in defining a role for HPV viral load in previous analyses has been the 44 lack of standardized assays for a broad range of HPV genotypes. Quantitative real-time 45 PCR methods are considered to be the gold standard for HPV load assessment, but these 46 on July 10, 2017 by guest http://jcm.asm.org/ Downloaded from HPV18, 19 for HPV31, 20 for HPV33, and 21 for HPV52. followed recommendations of the manufacturer with the variations that 10 μl of template 104 DNA was amplified and the amplified products were hybridized and detected using an 105 automated Auto-LiPA staining system using 2.5 ml of each reagent per strip (as compared 106 to 3.0 ml in manual processing), as previously described (17) . All specimens had 107 adequate DNA, as indicated by internal control beta-globin measures above 250 for all 108 samples included. 109
110

Visual evaluation and digitization of LA strips 111
The LA results were initially evaluated by unmagnified examination of the strips by two 112 independent observers. An unambiguous, continuous band was judged to indicate that 113 biotinylated amplicons had hybridized to complementary probe sequences bound to the 114 strips, and was considered a positive result. A reference guide overlay provided by Roche 115 on July 10, 2017 by guest http://jcm.asm.org/ Downloaded from was used to relate the location of the band(s) on the strip to the HPV genotype(s). The 116 evaluators also subjectively graded the intensity of each band, as strong (S), moderate 117 (M), weak (W), very weak (VW) or extremely weak (EW). A digitized record of 118 hybridization signals on the LA strips was generated using an AutoChemi™ imaging 119 system (UVP BioImaging Systems, Upland, CA) shortly after hybridization and detection 120 were completed on the AutoLiPA staining system. The strips were photographed while 121 still wet. Pictures were obtained in a gray scale and stored using 12-bit TIFF format as 122 described previously (7). 123
124
Automated signal quantification of LA strips 125
The digital images of LA results were evaluated at the Communications Engineering 126
Branch, National Library of Medicine, Bethesda, MD using a customized computer 127 algorithm as described previously (7). Raw and background-corrected signal values were 128 generated by an algorithm on a theoretical scale of 0 (white, no signal) to 1000 (black, 129 strongest possible signal). Only background corrected values were used in the analyses. 130
The algorithm was implemented in MATLAB 7.01 and executed on a 3.2 GHz/2 GB 131 RAM Dell Optiplex GX270 Windows XP computer. 
Viral load in cervical disease stages 219
We analyzed the distribution of viral load estimates based on LA and Q-PCR in cervical 220 disease categories (Table 3) were available. However, based on the findings presented here, we can assume that the 314 other types will show correlation to Q-PCR in a similar range. While we validated the 315 signal strength quantification only for LA genotyping in this study, the same approach is 316 applicable to other strip-based HPV genotyping assays, or to strip-based assays for other 317 targets. While digitization of LA strips is not precisely reproducible due to inevitable 318 variation in the digitization process, the resulting variation is expected to be minimal. 319 
